W ith the death of Miles Walker the Society loses a pioneer in large-scale electrical engineering. Walker was a man of wide interests. He was trained first for the law, and even followed its practice for a period. Later he studied electrical engineering under Sylvanus Thompson at the Finsbury Technical College and became his assistant for several years. Thereafter, encouraged by Thompson, he entered St Jo h n 's College, Cambridge, with a scholarship, and graduated with 1st Class Honours in both the Natural Sciences and the Engineering Tripos.
Having entered the service of the British Westinghouse Company, he was sent by them to the United States of America to study electrical engineering with the parent company in Pittsburgh. On his return to England he became their leading designer of high-speed electrical gen erators.
In 1911 Walker became, for a year, lecturer in turbo-machinery and rotary-converter design at the Imperial College of Science and Technology,
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[ 233 ] and then, in 1912, was appointed Professor of Electrical Engineering a t the Manchester College of Technology. There he instilled into a generation of Manchester electrical engineers the importance of going back to funda mental principles in all discussions of applied problems.
Throughout his life Walker retained an enthusiastic interest in research, and this, together with his enquiring and inventive mind, made him a real source of inspiration to his students. He was elected to our Fellowship in 1931.
H enry Selby H ele-Shaw achieved distinction in scientific research and invention, and also as a pioneer of Technical Education.
After a brilliantly successful career as a student, he became the first Professor of Engineering in Bristol University a t the early age of 27. L ater he founded two other Schools of Engineering, becoming the first Professor in that faculty at Liverpool University, and first Professor and subse quently Principal of the Transvaal Technical Institution. His last, and perhaps his greatest contribution to technical education is to be found in the part which he played in founding the scheme of 'National Certificates ', of which he was joint chairman until 1937. His scientific researches covered several fields, but his most distinctive contribution lay in the development of his stream-line flow methods, which did much to bring hydrodynamics within the range of the experimental sciences. I t may be, however, th a t Hele-Shaw's most lasting fame will be due to his achievements as an inventor. From his intense and active interest in the practical and scientific development of the motor car came his friction clutch and his system of hydraulic transmission. From his researches on stream-line flow came his stream-line filter. From his equally active interest in the development of the aeroplane came his Automatic Variable-Pitch P ro peller and his Exactor Control.
Hele-Shaw took a prominent place in the development of the organized professional life of engineers, becoming president of several engineering societies, including the Institution of Mechanical Engineers.
He became a Fellow of our Society in 1899.
Cresswell Shearer was an interesting personality whose main scientific activities were in experimental embryology. He spent much time at Naples when the Zoological Station there was in, perhaps, its most famous period. He settled in Cambridge in 1910, and shortly afterwards was appointed University Lecturer in Experimental Zoology, being the first to hold th at appointment. The ensuing decade was a period of active and productive research for Shearer, and of inspiration to his students. He published im portant papers on the development of trochosphere larvae and on sex determination in Dinophilus; and in 1913 cam monograph in our Philosophical Transactions, in collaboration with de Morgan and Munro Fox, on 'The experimental hybridization of echinoids Shearer was elected to our Fellowship in 1916, his activities being a t th a t time diverted by the national emergency to war-time bacteriology. Later he carried out im portant researches on the metabolism of the eggs of sea urchins, being the first to demonstrate the remarkable changes in oxygen consumption which occur for a few seconds, after the fertilizing sperma tozoon has entered the egg. Apart from his scientific interests, Shearer was a man of wide culture, and in 1935 published a book on The renaissance of architecture in southern Italy.
Arthur Thomas Masterman (1869-1941) studied and graduated at Cambridge, and was early appointed Assistant Professor of Natural History at St Andrews under the late Professor W. C. McIntosh. Under McIntosh's influence he took up the study of the life history of the British food fishes, which for a quarter of a century remained the chief subject of his researches. He became known also for work in other fields of marine zoology, on Phoronis, Cephalodiscus and Cribrella. In 1903 he accepted appointment as a scientific expert attached to the English Ministry of Fisheries, and did im portant work in reorganizing the statistical records of the Department. On retiring from th a t post he became interested in a proprietary hypochlorite preparation, and published shortly before his death some investigations made in th at connexion.
The death of William B ulloch has removed a central and familiar figure from the circle of British pathologists and bacteriologists. After a distinguished academic career in medicine at Aberdeen, he went for post-graduate study to Leipzig and other continental centres, forming and retaining an unusually wide circle of friendships and scientific contacts among the pathologists of Europe. Returning to this country, and having worked for a time under Ferrier and Horsley, be became Bacteriologist to the Serum Laboratories of the British Institute (now the Lister Institute) of Preventive Medicine, and later Bacteriologist to the London Hospital, and finally Professor of th at subject in its Medical School. Bulloch had a knowledge of his subject unrivalled in its width and detailed accuracy, and he was a consistent and methodical worker; but, though he published observations over a wide range, the more significant dealing with immuno-Anniversary Address by Sir He7iry Dale logy and haemolytic action, he early became more interested in the history of his subject, and in the critical analysis of its records, than in experi mental additions to it on his own account. He had inherited a flair for bibliographic enquiries, and he became increasingly concerned with the historical setting of any subject he touched, and with the independent verification of every statement from the original authorities. His critical examination of the recorded pedigrees of familial diseases, for the Treasury of human inheritance, ranked him as a pioneer in human genetics; while his History of bacteriology, published in 1938, at once attained general recogni tion as a masterpiece. This Society itself owes an immense debt to Bulloch's scholarly devotion to the history of science and his desire for accurate personal records of those concerned in its advancement. His Roll of the Fellows of the Royal Society, embodying the results of many years of un remitting labour, has now been acquired by the Society by friendly arrangement with his widow.
Bulloch was a man of strong and remarkable personality, with an un rivalled store of personal memories of the great figures in the medical science of his time, and had served on a wide range of expert advisory boards and committees.
The name of Sir F rederick Grant Banting will always, and rightly, be associated with the discovery of insulin, and the dram ati cally sudden change which it produced in the accessibility of a distressing disease to treatm ent. Banting had seen active service and had been ser iously wounded in France in 1915, before he was sent back to Toronto to finish his medical course. After the war he went into practice in London, Ontario, holding also a part-time teaching post in physiology at the university. I t was there, in 1921, th a t the vision came to him, and sent him back to Toronto to beg the late Professor Macleod for research facilities in the Department of Physiology. The discovery which resulted from the determined attack by Banting and a still younger collaborator, C. H. Best, on a problem which had baffled so many workers of ripe experience, provided a romantic chapter in the story of modern researches. Banting became a centre of popular interest, and his proud and grateful country provided him with an Institute of Medical Research. I t was not to be expected th at Banting would produce another discovery to rank with th at of insulin in appeal to the world's imagination. Im portant results, however, were soon coming in steady output from his laboratories; their work on silicosis, a disease of great importance in Canada's mining industry, deserves particular mention. W ith the outbreak of another war, Banting became a natural leader in the application of Canada's medical researches to military problems, and he threw himself into the work with tremendous energy and enthusiasm. Death came to him in his fiftieth year, through failure of an aircraft which was bringing him on an urgent mission to England. I t is idle to speculate as to what he might yet have done for science. His name is for ever linked to a discovery great in itself, and even greater in its influence on subsequent medical researches. He became a Fellow of the Society in 1935.
J ohn Smyth Macdonald , after graduating in natural science at Cambridge, completed his medical studies a t Liverpool, where his interest in physiology was stimulated by contact with Sir Charles Sherrington. After holding minor appointments in other universities, he became Professor of Physiology a t Sheffield, and later, in 1914, succeeded Sir Charles Sherrington at Liverpool. His earlier researches dealt with the relations between electrolytes and colloids in nerve and muscle fibres, and particularly with the localization therein of potassium and chlorides. On these he based conceptions of the electromotive phenomena in these structures, and of muscular contraction. His later work dealt with the production of heat and the output of energy by man during exercise, for the study of which he built a large calorimeter chamber a t Sheffield . , elected a Foreign Member of the'Society in 1939, was born at Charlottenburg in 1880 of a German father and a Scottish mother. A pupil of Wilhelm Ostwald, he worked after graduation for eight years as assistant in Ostwald's Institute. There followed five years as Professor of Physical Chemistry in Braunschweig, and another seventeen as head of a department in Haber's Institute at Dahlem. The revolution in Germany in 1933 brought him to London, as an honorary Research Associate in the Chemistry Department at Univer sity College, with support from Imperial Chemical Industries; and in 1938 he went as Distinguished Service Professor of Colloidal Chemistry to the University of Minnesota, Minneapolis, where he died last March. Any approach, even, to detailed mention of Freundlich's contributions to the fundamental physical chemistry of colloidal systems is beyond the scope of this occasion. I t must suffice to say th at his researches and those of his pupils and collaborators covered an immense field. He created one of the most important schools of research in the chemistry and physics of colloids, and by his books, especially the successive editions of his famous Kapillarchemie, as well as by his researches, he became one of the chief founders of the modern science of colloids.
H erbert Max F reundlich
Arthur Lapworth Lapworth's scientific work was characterized by remarkable insight and breadth of outlook. His interest was chiefly concentrated on the intimate mechanism of chemical change, and for many years his views were so advanced th a t his contemporaries paid little attention to them. Now they are the commonplaces of the text-books, and we are able to appreciate what a great part Lapworth played in guiding the course of development of electrochemical theories of organic chemistry. The prophet was also a superb experimentalist, and some of the topics he illuminated were the following: migrations, cyanohydrin formation and decomposition, the constitution of camphor and gingerol, esterification and acid-base catalysis in general, the mechanism of the benzoin reaction, formation and properties of sulphonic acids and their esters, mechanism of bromination of acetone, and many miscellaneous subjects in organic and physical chemistry. Above all he will be remembered for his theoretical papers and his brilliant ideas on the classification of anionoid and cationoid reagents.
By the sudden death of Sir Albert Seward we have lost a colleague who had won a position of high distinction and authority in his own departments of science, and who had given generously of his time and his interest to the work of the Society and the promotion of its interests. At the University of Cambridge he was University Lecturer in Botany from 1890 to 1906, Professor of Botany for the ensuing 30 years, and Master of Downing College, in addition, for the last 21 of these. He served his term as Vice-Chancellor, and was an Honorary Fellow of St Jo h n 's, Emmanuel and Downing Colleges. The progress of scientific studies, and especially of botany, at Cambridge owes much, indeed, to his ability as a teacher and an administrator, and many scientific bodies and institutions were indebted to his wisdom and his energy. His own many and varied contributions to knowledge by research dealt with fossil plants and gave him a leading position among palaeo-botanists. Our Society recognized their distinguished merit by the award of the Royal and the Darwin Medals, and they gave him high standing in geology as in botany. He had been President of the Geological Society, as well as of the Botanical Section of the British Association and of the International Botanical Congress. He worked hard for international co-operation in science and for its re-establishment after the last war. W ith his friend, the late Professor W ent of Utrecht, he was largely responsible for the initiative which led to the formation of the In te r national Union of Biological Sciences, of which he became the President. There was a special fitness therefore in Seward's election in 1934 as the Royal Society's Foreign Secretary. He had already served for two earlier periods on our Council. When he retired from his Cambridge Chair and College Mastership, in 1936, he settled in London, and was able to give even more fully of his time and attention to the affairs of the Society and the maintenance of its foreign connexions. His ripe experience, his wisdom and the charm of his distinguished personality will be sadly missed by a wide circle of men of science in many countries. had been since 1922 the Superintendent of the Department of Physics a t the National Physical Laboratory. During the earlier part of the war of 1914-18 he had served with distinction in the Royal Engineers and the Royal Air Force, and from 1917 to 1920 he held the post of Chief Inspector of Materials to the Air Ministry. K aye's public-spirited activities earned for him the gratitude of students and workers in several departments of science. Physicists have had occasion to be grateful for his work as co-author of the book of Tables of physical and chemical constants. Those concerned with the use of X-rays and radium for medical and other purposes are deeply indebted to his work on the dangers of repeated exposure and the means of protection against them. He had been President of the Rontgen Society, had acted as honorary editor of journals dealing with radiology and radiography, as Secretary of the International X-ray and Radium Protection Committee, and as Secretary of the National Radium Commission. He devoted much time and thought to the planning of the New Physics Building at the National Physical Laboratory. His greatest pride was in the Acoustics Laboratory, specially designed for the experimental study of the acoustics of buildings; and he was active in the quantitative study of the problem of noise in our modern civilization, with a view to means for its elimination. By his work as a scientific administrator and organizer, indeed, both national and international, Kaye did even greater service to science and to his fellow men than by his own personal work as an investigator. He was elected to our Fellowship in 1939.
George William Clarkson K aye
Among classical scholars Sir James Frazer was a pioneer in the study of the evolution of classical civilization from the rudimentary notions of lowly cultivators, applying the comparative method which his friend and guide, Robertson Smith, had begun to use in his studies of Hebrew Religion. Both Smith and Frazer acknowledged their debt to J. F. M'Lennan. Frazer developed his life-long studies of the evolution of religious ideas and practices into the twelve volumes of The Golden Bough and a vast number of accessory works, which have been listed by Besterman in the Bibliography of Sir James George Frazer (Macmillan, 1934) . In addition to being a Fellow of this Society he was a member of the Order of Merit, a foundation Fellow of the British Academy, an Associate Member of the Institut de France and the recipient of almost innumerable honours from learned societies and universities, honours which seemed not to touch his modest shyness or his care for every detail. He thought th a t his theories would be overlaid as better data were collected by field workers, and as the divergent adaptations of society to many environments came to be better understood; but he felt th at m an's thoughts, beliefs and practices were products of natural evolution, and his splendidly phrased expositions impressed th a t feeling upon a wide public. His was one of the outstanding influences on the thought of our time. He was elected to the Fellowship in 1920.
The name of Lord Cadman will always be associated with petroleum, for not only did he found the first school in the Empire of petroleum technology, but he became also head of two of the greatest petroleum companies in the world. For thirteen years he was Professor of Mining in the University of Birmingham and collaborated with the late Professor J. S. Haldane in a fruitful series of investigations into mining hazards.
As a leader of industry he won the admiration of men of science by his unceasing advocacy of the application of science to industry. I t has been stated he never looked at to-morrow, but the day after to-morrow, for he looked upon scientific research as shaping the destinies of industry in generations to come.
The scientific development of the oil field in Iran will always be asso ciated with his name, for though his academic life of thirteen years was th at of a Professor of Mining, he was extremely well versed in all aspects of geophysical exploration. There was probably no man of his time with the same wide and encyclopaedic knowledge of the oil industry. He was elected a Fellow in 1940. was educated a t University College, Nottingham, and at the University of Leipzig. Almost the whole of his scientific career was spent at the Lister Institute, to the staff of which he was appointed in 1913 and where he succeeded the late Sir A rthur Harden as Head of the Department of Biochemistry in 1931.
R obert R obison
Robison will be remembered as one of the outstanding British biochemists of the last 20 years, and his name will be particularly associated with two im portant discoveries. Following up the work of Harden and Young, he isolated from the products of fermentation of sugar by yeast a hexosem onophosphate; this substance, which is now commonly referred to in the scientific literature as the 'Robison ester', has proved to be of great significance in intermediary carbohydrate metabolism. Robison's second im portant achievement was the demonstration in ossifying cartilage of an enzyme which hydrolyses hexosephosphates; this discovery was followed by a long series of papers on the role of the phosphatase in the process of ossification.
A part from his personal achievements Robison contributed greatly to the advance of biochemistry by the services which he gave to scientific bodies outside his own Institute and by the example of a life devoted to the highest standards of research. He was elected a Fellow in 1930 and served on the Council from 1934 to 1936.
Sir Arthur J ohn Evans , who died on 11 July, three days after his ninetieth birthday, retained to the last his wide archaeological interests and critical appreciation of ancient craftsmanship. After a pre cocious childhood guided by his distinguished father, Sir John Evans, a Fellow of this Society and its Treasurer, he spent some years in adventurous travel in Balkan lands, and then became Keeper of the Ashmolean Museum at Oxford in 1882 and transformed it into an active centre of archaeo logical research. His special interest in engraved gems led him in 1894 to the discovery, on Cretan seal-stones, of a pre-Phoenician system of pictographic and linear writing; and this in turn led to his acquisition and excavation of the site of the prehistoric palace at Knossos, with frescoes and other works of art, and many clay tablets inscribed in the new form of writing. Ably supported throughout by devoted helpers, he retained nevertheless in his own hands the voluminous publication of this vast mass of material, which his wide experience and imaginative insight enabled him to interpret as it deserved. F ar beyond his scientific eminence, he will be remembered for the charm and simplicity of his character, his generous use of ample resources, his devotion to his many friends, his unselfish encouragement of colleagues and younger students, and his vigorous defence of national, academic, and intellectual freedom. He was elected a Fellow in 1901 and received the Copley Medal in 1936.
W ith the death of Alfred J oseph Clark , at the early age of 56 years, British pharmacology loses a valued leader, and medical science a stimulating influence and a wise counsellor. After study and graduation at Cambridge and St Bartholomew's Hospital, Clark held Chairs of Pharmacology at Cape Town, University College, London, and finally Edinburgh, being successor to his former chief, A. R. Cushny, in the two last of these. Clark's own researches showed him as concerned primarily with the fundamental physiology of contractile tissues, and with the actions of drugs, mainly for the light which they could throw on these problems. At the same time he had a keen interest in practical medicine, and became an effective and stimulating teacher on the action of drugs as the basis of their rational use in treatm ent. These two separate streams of interest found expression in his books. He considered the more fundamental problems in books and monographs on The mode of action of drugs on cells, Comparative physiology of the heart, Metabolism of the frog's heart, and General pharmacology, and he dealt with practical applications in a stimulating text-book of Applied pharmacology. The more practical aspects of his ability came to the front also in the two great wars of our time. In th a t of 1914-18 he served with distinction as a medical officer in France, being awarded a Military Cross and attaining the rank of Major. In the present war, being on a special mission of medical and scientific liaison with the British Army in France, he took part in the retreat, and did fine emergency service as a regimental medical officer. Clark became a Fellow of the Society in 1931. His death takes all too early from medical science a worker whose imaginative mind, devotion to research and service to human need have exerted a deep and far-reaching influence on its progress. , after graduation in chemistry at Aberdeen, went for special experience of physical chemistry to Nernst, in Gottingen. On his return to this country he worked under H. E. Armstrong at South Kensington and with Heycock and Neville in Cambridge. His career from 1900 onwards was closely associated with the Royal College of Science, South Kensington, before and after its incorporation in the Imperial College. He became Assistant Professor in 1909, and the first Professor of Physical Chemistry in 1913, succeeding H. B. Baker as director of the Laboratories of Inorganic and Physical Chemistry in 1932. Philip, until the most recent years, was actively engaged in researches, into which he drew a succession of students in collaboration, covering a wide range of subjects in physical chemistry; and he has left behind him an im portant and active centre for th a t subject. B ut apart from these distinguished personal activities in science, it was characteristic of Philip th a t for many years he accepted without question, and discharged with quiet efficiency, a load of duties on behalf of his colleagues, of his university and of the nation, such as might well have filled the whole time and interest of a man less unselfish and devoted. Already during the war of 1914-18 he was acting as Secretary of the Royal Society's Committee which organized the services of the nation's chemists, especially for the production of certain needed remedies. In later years he served on the Senate of London University, was dean of the Faculty of Science in 1934 and deputy ViceChancellor in 1937-38. Still more recently he was Chairman of the Com mittee of the Royal Society and the Ministry of Labour dealing with the section of the Central Register concerned with chemists, and accepted, in addition, a long and exacting term of duty, demanding firm friendliness and understanding, as Chairman of the University of London Joint Recruiting Board. He was President of the Society of Chemical Industry from 1939 to 1941, while the Chemical Society, to which he had acted as Secretary for eleven years, and Chairman of its Bureau of Abstracts for nine years, elected him to its Presidential Chair a few months before his sudden death. Though he retired from his Chair at the Imperial College in 1938, he returned to arduous duty as Deputy Rector, when Sir Henry Tizard's services were claimed elsewhere. Seldom has a life been more fully devoted to science, to the public service, and to the interests of colleagues, friends and pupils. Philip was elected to our Fellowship in 1921, and served on our Council from 1928 to 1930.
James Charles Philip
Paul Sabatier , who was elected to our Foreign Member ship in 1918, began his researches into problems of catalysis in 1897, and in 1900 entered upon his studies of catalytic hydrogenation, which have had such a great influence on the progress of organic chemistry, in research and in industry, and for which he was awarded the Nobel Prize in Chemistry in 1912. Among Sabatier's numerous contributions to this aspect of chemistry may be mentioned his discovery th a t the same catalyst, by appropriately varying the conditions, can be made effective for either hydrogenation or dehydrogenation, and his studies of selective catalysis, with its suggestive bearing on biological processes. He was led to formulate a theory of catalytic action, involving the formation of temporary combinations, which is similar in essence to th at which still prevails. I t is sad th at the news of his death at Toulouse should come to us under present conditions.
Walter Gardiner . At the time of his election, in 1890, W alter Gardiner was the youngest of our Fellows, being adm itted at the early age of 31 years. At the time of his death this year he was one of the veterans, being at the end of his 82nd year. His period of intense scientific activity, however, establishing him as one of the eminent botanists of his time, extended only from 1881 to 1907. The work which brought him fame was concerned with the histological demonstration of the continuity of the cells of vegetable tissues, due to connecting fibrils of protoplasm, the regular presence of which, ab initio, he was the first to reveal. He began this work under Sachs at Wurzburg in 1882, and continued it mainly in his own private laboratory in Cambridge and the Jodrell Laboratory at Kew. The Royal Society recognized its importance in recommending him for a Royal Medal in 1898. His activities in research, so far as they led to published record, came early to an end, however, in 1907, the later p art of his life being clouded by ill-health, so th a t he was personally unknown to the botanists of the younger generation. This enforced withdrawal from activity, of an investigator of such unusual powers, was a great loss to the science of botany.
Arthur George Green was one of the veterans of organic chemistry, particularly in its application to the synthetic manufacture of dyestuffs in this country. After training and graduation at University College, London, he went, in succession to Meldola, as research chemist to the firm of Brooke, Simpson and Spiller, which had succeeded to the industrial interests of W. H. Perkin. In nine years with this firm and a further seven with the Clayton Aniline Company, Green made a number of important improvements in artificial dyestuffs and their applications. In 1903 he accepted the Chair of Colour Chemistry and Dyeing a t the University of Leeds, and, in the next eleven years, earned a high reputation for that school as a centre of progressive research and teaching in its sub ject. He returned to work directly for industry in 1916, when he became Director of Research to the British Dyestuffs Corporation, then faced with the task of re-establishing in this country, during war, an industry which had been allowed to pass so predominantly into German hands. In 1923 Green established himself in London as a consultant to a number of firms, both British and American, engaged in chemical manufacture. In this connexion he retained to an unusually advanced age his practical and research activities in the science to which he had given effective service for so many years. He was elected to our Fellowship in 1915. died on 17 October a t Victoria, British Columbia, where he had been in charge of the Dominion AstrophysicakObservatory from 1917 to 1935. His original work on the applica tion of spectroscopy and the design of spectroscopes for the determination of stellar radial velocities, and on the velocities, distances and properties of the O-type stars, had brought him international recognition, and the honour of having his name attached to the massive bright star, the ' Plaskett Star ', which he discovered.
J ohn Stanley Plaskett
Plaskett's formal, academic education came to him unusually late in life, and he had served an apprenticeship and held a post with the Edison Companies of the United States and Canada before he entered Toronto University and eventually graduated in mathematics and physics. Researches in photography and stereoscopy brought him an astronomical appointment with the Dominion Government, and his successful leadership of an Eclipse Expedition to Labrador was followed by his appointment as astronomer to the Ottawa Observatory. Here he was able to begin his im portant series of spectroscopic determinations, but the inadequacy of the 15-inch telescope for the purpose led him, with the consent of the Govern ment, to raise funds sufficient for the construction of a 72-inch instrument. This was installed at Victoria, B.C., where Plaskett took charge of it and spent the remainder of his working life.
Many honours and international recognitions came to him, and he was elected to our Fellowship in 1923.
E dgar Vincent, Viscount D 'Abernon , elected under Statute 12 in 1934, was a Fellow of the Society of a type much more frequent in its earlier history than in recent years. One can imagine him, indeed, well in the picture among the distinguished group of our founders. A brilliant figure in Society, a connoisseur of the arts and an enthusiastic follower of more than one sport, an able man of affairs and a distinguished public servant, he became a convinced admirer and advocate of science, with a strong sense of the need of its guidance in policy. I t was not, how ever, till relatively late in his career th at he made any close scientific contacts. He accepted in 1915 the chairmanship of the Central Control Board (Liquor Traffic) at its war-time foundation, and experience of con flicting propaganda soon determined him to seek a firmer basis for practical action, in independent and strictly scientific evidence concerning the action of alcohol on man. He accordingly appointed a Scientific Advisory Com mittee to draw up an impartial account of existing knowledge and to plan researches to fill any gaps so revealed. The members of this Committee were Fellows of this Society, and two of them have since occupied this Presidential Chair. Their report, at Lord D 'Abernon's request, was cast in a form suitable for general reading, and he himself contributed an able and constructive preface. He found time to pay frequent visits to those who undertook the researches, and even to witness experiments. Some years later, on returning from his historic mission as the first British Ambassador to Berlin after peace was signed, he presented an able statistical report on post-war economic conditions in Germany, and was elected President of the Royal Statistical Society. Later, again, he did service of great im portance to different fields and aspects of science, as Chairman of the Royal Commission on Public Museums and Galleries, and finally as Chair man of the Medical Research Council, till the long illness which clouded the remaining years obliged him to withdraw from all activities.
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The news of Sir Arthur Hill's (1875-1941) sudden death from a riding accident has come as a shock to a wide circle of friends. Only a few weeks ago the Council had asked him to undertake the obituary notice of W alter Gardiner. I t was characteristic of Hill's devotion to the memory of the old teacher who had guided his first steps in research, and of his quiet efficiency in discharging a duty of friendship, th a t the notice of Gardiner was already written, corrected and lying in page proof in our office, when the tragic mishap took Hill from us.
From Cambridge where his career as a botanist began under Marshall Ward and Gardiner, and where he published im portant papers on botanical histology, dealing with sieve tubes and continuity of protoplasm between cells, Hill went to Kew in 1907 as assistant director under Sir David Prain. He remained in th a t position for fifteen years, during which he was able to continue his researches. Though primarily a morphologist, he was interested in plants in all their aspects, and published a number of papers on the taxonomy of different genera. Later he travelled widely with the aid of the Empire Marketing Board, interesting himself in the economic applications of botany as well as in making new contacts for Kew, by which its collec tions became enriched and its services rendered more widely available. As director a t Kew he encouraged travel by his staff to make direct acquaint ance with Empire flora, and obtained grants to make these journeys possible. He became, indeed, an effective ambassador for botany in the British Empire. In other circles also Hill was well known and his coimsel prized. He kept a warm affection for his old school, Marlborough, and interest in its affairs, and he was an active and valued member of the University Grants Committee. He served with distinction in the war of 1914-18, and was detailed for special duty as horticultural adviser to the W ar Graves Commission. He was elected a Fellow in 1920.
Walter Nernst , who was elected to our Foreign Member ship in 1932, was a great figure of the period, early in the present century, in which the modem science of physical chemistry was taking shape. He was awarded a Nobel Prize for Physics in 1920. To him was due much of the fundamental work on the reversible galvanic cell and, in relation to the theory of solutions, on diffusion and partition, and on the hydration and dissociation of electrolytes. In 1906 he formulated a thermodynamical theorem by which the free energy could be determined from the known heat of a reaction. This theory, in its full development, found application in the realm of the absolute zero on the one hand, and, on the other, at such high temperatures as exist only in the stars. Nernst was thus led to the discovery th at the specific heat of an element vanishes a t a sufficiently low temperature-a conclusion which, in its harmony with Einstein's application of Planck's work, provided one of the surest experimental foundations for the quantum theory.
Apart from his own researches, Nernst was one of the great teachers of his time, whose personality and inspiration meant much for science through the pupils and research students who came from all the world to his Institute in Gottingen, and, later, in Berlin.
N em st's contacts with many of those, who were thus bound to him by ties of friendship and grateful esteem, were twice broken by war. When the present war loomed imminent in July 1939, he wrote thus to one of our Fellows: ' Jedenfalls bin ich sicher dass unsere Freundschaft sich als unzerstorbar sich erweisen wird, was auch kommen mag.' ('In any case I am certain that our friendship will prove to be indestructible, whatever may come.') Nothing th at has come will deter us from paying our tribute of respect to the memory of the great man of science, whom death has now taken from our Foreign Membership. comes too recently to allow more than the briefest mention, on this occasion, of his career and his services to science. The son of a shipbuilder, and himself for some tune a partner in the family business, he was one of a number of distinguished amateur naturalists who have been elected to our Fellowship, and whose work has made a contribution to the advancement of scientific knowledge which is, perhaps, especially characteristic of British science. Eltringham became a recognized leader in Entomology, serving as Publica tions Secretary, Vice-President, and President of the Royal Entomological Society of London. He gave to protective mimicry a special preeminence in his studies, and did pioneer work on the minute structure of the sense organs in the Lepidoptera. For some years before he retired to the country he lived in Oxford, carrying out his observations and experiments in connexion with the University Museum. He was elected to our Fellowship in 1930.
News of the death of Hr Harry Eltringham
Only to-day comes the news of the death, last Friday, of Walcot Gibson , who, after geological work in South and East Africa in the early nineties of last century, joined the staff of H.M. Geological Survey and became director of the Survey for Scotland. He was elected to our Fellowship in 1925.
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I have made mention of the late Professor Bulloch's very im portant contribution to our history, in his detailed record of the career and the claims to distinction, so far as these were discoverable, of every one of our Fellows, from the beginning of the Society almost to the present day. Concerning some, whose elections duly appear in our records, no additional information was obtainable, even by Professor Bulloch's researches. I t is unlikely th at any of these were im portant contributors to science; the Society in its earlier days, and even up to 1847, having adm itted a sub stantial proportion of Fellows whose interest in its scientific activities was not more than that of onlookers. An interesting article by Sir Henry Lyons, in the recent issue of Notes and Records, shows th at this was true even of many of the Society's earlier officers. On the other hand, the history of the doings of our Fellows would, over a long period, have com prised practically the whole of the history of science in this country. The failure to discover anything at all about some of them gives new prominence to the lack in our organization, from the beginning of the Society until now, of a system for collecting, during the lives of our Fellows, any but the most meagre items of information concerning them and their doings. This defect is further illustrated by a recent acquisition of papers which concern one of the most important figures in the history of the Society-Sir Robert Moray, who was actually its first President, before the Society received its first Charter, which Moray's influence with King Charles II appears, indeed, to have been largely instrumental in obtaining. Little else was known of the man who played so prominent a part in our foundation, till a life of him was written by the late Alexander Robertson of Edinburgh, though this was not published till after the death of the author in the war of 1914-18. Apart from our earliest Journal Book and certain letters pre served in our library, Robertson obtained his material mainly from the Kincardine papers-a long series of letters from Moray to the second Earl of Kincardine. The originals of these have been lost, and it is not known whether they still exist. Robertson had access to a manuscript copy, but this also disappeared after he had used it. The recent rediscovery of this unique copy is due to the watchful interest of one of our Fellows, Mr Clifford Dobell, who has acquired it and generously offered it to our library, which will henceforward be practically complete in documentary sources for all th a t is known concerning our first President. In offering the Society's thanks to Mr Dobell for this, not the only example of his generous interest in our library and our history, I venture to appeal to others of our Fellows who are learned in such matters, for help in bringing to the Society's notice opportunities of adding to its treasury of documents bearing on the history of the Society and of science.
So much for the records of the past. A few weeks ago the Fellows received a communication from me, introducing, with the Council's approval, a new scheme which should make good this gap in our equipment, so far as the future is concerned. If we can make this scheme a success, it should provide the Society with a complete set of personal records of all the Fellows from now onwards, containing all the relevant facts concerning the ancestry, parentage and education of each, and a full account of his scientific opportunities, experiences and achievements. For those who now and in the future are newly elected to our Fellowship, it should be a m atter of small trouble to provide such accounts of their careers up to the time of election, and then to keep them up to date by annual addenda. I t will certainly involve a greater initial trouble for those of us who have become seniors in the Fellowship, in the absence of any system of this kind. On the other hand, it seems to me almost a commonplace to suggest th a t the memories of some who are still with us cover a period in which the change and the expansion of scientific knowledge have been so rapid and so revolutionary, th at the future, looking back upon these times, is likely to regard them as unsurpassed in interest and importance, in the whole history of science. In his Address from this Chair a year ago, Sir William Bragg, speaking of J. J. Thomson and Oliver Lodge, who had passed from us during the year then ending, referred to the memory, still preserved by himself and by others of his own seniority, of 'the brilliant years when these men and their contemporaries were writing th e . . . first pages ' of a great new chapter of science. I am appealing to those who keep such
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memories to put them on record now, and to commit them to the keeping of the Society, for those who will come after them here, and for all who will be interested in tracing and interpreting the history of science over the great epoch of the past half century. No doubt we shall soon have fullscale biographies of men like Thomson and Lodge, in which the attem pt will be made to recover, from such correspondence and notes as may be available, their impressions and memories, in turn, of the great men of the generation which went before them. How much, one thinks, might the task of the biographers have been eased, and how much might have been kept for us which no diligence can now recover, if all the leading men of science of th at time had been making for the Society records of the kind which we are now trying to inaugurate. To mention another departm ent of science, do we not wish th at we had had such a system in use when some of our Fellows could have left us notes of work and discussion with Claude Bernard, Louis Pasteur, Robert Koch, Carl Ludwig and others of th a t great period of the latter half of the 19th century? And there are memories of a later generation which we must hope to get now on record, and to hand on to our successors. To quote only one example, there are still a number of us who remember Ernest Rutherford as he first came to Cambridge, as a post-graduate research student from New Zealand, and many more who were later his direct and intim ate pupils and collaborators. I am sure, also, th a t Sir William Bragg was right, when he told us last year that 'our young men of to-day are maintaining in full force the tradition th at they have received'. The interval between the two wars showed us how quickly science can return to its normal direction of progress, at some points apparently with even an added vigour, after the forced diversion. I have no doubt at all, that, when we can free our selves again from such duties as now preoccupy brain and hand for most of us, we shall find that we are still in the great period, and th a t science will rapidly regain the momentum of its advance. Experience suggests th at we may find th at it has even, in some directions, made unexpected and almost unnoticed leaps forward. I make a strong appeal, then, to the Fellows also of more recent election to take promptly what, for them, will be the relatively small trouble of rendering and maintaining the accounts of their doings and experiences in science, for the Society's new files of personal records. The present century has witnessed a prodigious growth of the number of those who, in one capacity or another, are directly con cerned with the advancement of natural knowledge by research. The election to our Fellowship has, of necessity, become more closely selective and exclusive, and we can hardly expect to avoid a few mistakes of choice in either direction. Nevertheless, I think th a t we can assume, without undue self-complacency, th a t a detailed and systematic record, of the scientific activities and contacts of all the Fellows of this Society, will continue to provide a fair picture of the main currents, at least, of scientific progress in this country. Those who in the future endeavour to write the general history of our period may well find in the outburst of scientific achievement its distinguishing and central character, far tran scending in importance all changes of political structure. I t is not for us, indeed, to anticipate such judgements, but I think th at it is part of our duty and concern to see th a t the material for them is provided. If our Fellows will make the small, systematic effort needed to ensure the success of the new scheme, the future historian of the science of our times, unlike those who now laboriously seek and interpret the scattered relics of its earlier days, should find ready to hand an invaluable body of authentic and contemporary data.
As we come to the end of another year we can see, as yet, no prospect for science of escape from urgent preoccupation with the means of waging war. On the contrary, with the Union of Soviet Russia now locked in a supreme struggle for its own existence and the world's freedom, and with the United States of America rapidly directing its tremendous scientific and technical potential to the support of the same great cause, the diversion of science from its normal uses and objectives has spread right round the world. Yet even this grim necessity has brought with it some measure of compensation, in drawing closer the bonds of friendship, between the men of science in the countries thus united in a common purpose. We in Britain received a tremendous encouragement in the early months of this year, from the visit of President Conant and his associates to establish here, in London, an office for the maintenance of regular and intimate co-operation, between the war researches of our American colleagues and those which are here in hand. More recently, and in spite of all difficulties of com munication, the sense of a common peril and a common determination is bringing us into a new and growing intimacy of collaboration with our colleagues of Soviet Russia. The organization of the science of the British Empire for war has brought to London already a number of distinguished colleagues from the Overseas Dominions, and we have heard of others who are on the way. I t has been a particular pleasure to gather them here, in the house of the Royal Society, and to invite them to regard it as a centre and a rallying point for discussion of the means by which this new and closer collaboration, arising under the stimulus and the necessity of war, may be perpetuated and strengthened for the purposes of peace.
Generous gifts to the Society, during the year, from sister Societies in America, have given further welcome evidence of the determination of our colleagues there to come to the help of British science in this time of need. The American Philosophical Society, founded in 1743 by Benjamin Frank lin, with this Society as his model, sent us ten thousand dollars 'for the aid of science in B ritain'. They have confirmed our interpretation of their fraternal gift, as betokening a desire to help us to preserve some measure of normal scientific activity in this country during the war, and to keep alive the tradition of a free pursuit of knowledge for the benefit of all men. We have been able to find good use already for a large p art of this bene faction, in the maintenance of a number of im portant researches, which war conditions had threatened to interrupt or to bring to an end. The American Physiological Society similarly sent us five thousand dollars, as a spontaneous contribution, to the support of scientific publication in Britain, mentioning Physiology as the subject to which they, as physio logists, desired us to give the first consideration. The Rockefeller Founda tion, th at truly international benefactor and promoter of natural knowledge, had already asked us to be reponsible for the distribution of twelve thou sand five hundred dollars in aid of scientific publication in Britain in these difficult times.
As I have taken occasion earlier to state, gifts such as these, welcome for their own intrinsic value and for the practical uses which we are readily finding for them, are even more welcome on account of the evidence th a t they bring, of the feeling of comradeship between our American colleagues and ourselves. We can do no less, I think, than assure them of our deter mination th a t this closer sense of unity in aims and ideals, with them as with our fellow citizens of the British Overseas Dominions, shall not be lost, but rather strengthened, when we face together the new problems which the end of the war will bring.
Though the first and imperative call on the science of all free countries is for the means of winning the war, to save the freedom without which science cannot in any true sense survive, we cannot pu t aside the duty of preparing for the part which science must play, in rebuilding and maintaining civilization when peace returns. The Conference recently organized by the British Association, on 'Science and World O rder', attracted more attention from the Press and the public than is usually given to scientific events and discussions; and it was, indeed, an impres sive and significant fact th a t men of science from a dozen or more different countries, some far distant, should have found it possible now to meet, here in our war-scarred London, and to find the time and the impulse for such debate. We may offer our very sincere congratulations on the success of such an enterprise. Many who took part in these meetings, held a t a time when Science finds itself conscript and organized as never before for the destructive purposes of war, were clearly ready to support the view th a t it should be as fully organized by the governments of a world a t peace, for its proper purposes of enriching life and enlarging the opportunities of happiness for all men alike. There were not wanting voices, however, such as th a t of our Biological Secretary, to sound a warning of dangers which might be entailed, by such fullness of association between science and government as others were advocating with conviction and enthusiasm. Freedom and opportunity, it was pointed out, rather than organization, provide the conditions for the highest types of research, and thus, in the end, for the greatest services which science can give to mankind. I find myself in sympathy with this view, and nobody here, I think, would suggest th at it is usually possible to organize the researches which advance boldly into the unknown, and open new vistas to human understanding. Here we shall certainly not overlook the fact that, in the period between the two wars, im portant funds have been placed at the disposal of the Royal Society by a series of generous benefactors, to be administered for the support of researches over a wide range of subjects, in complete independence of any control by the State.
On the other hand, I think th a t it will be agreed th a t the remarkable development in this country, since 1914, of the State support of research administered by the three Research Councils, normally in relation to the needs and the activities of a nation at peace, has taken place without any obvious detriment or danger to the freedom of science. The Royal Society's former function, of advising the Government directly on all scientific matters, and of organizing such systematic researches as were then under taken in the public interest, has, of necessity, been shared and greatly diminished. We, as a Society, however, can fairly regard this development as, in many respects, a realization of the plans and the dreams of our pre decessors here; and I do not think it fanciful to claim th at our Society's traditions and standards have been still effective, through the influence of our Fellows on the Research Councils and their Committees, and through the filling of their chief executive offices by men of our Fellowship. As a whole-time research worker myself, since 1914, under the body which became the Medical Research Council, and the senior now in th at service, I can bear grateful witness to the freedom of opportunity which can exist under an enlightened organization and control, exercised on behalf of the Government. I have no reason to suppose th at the conditions are other wise under the other Research Councils. Nor should we lose sight of the fact th at a further large proportion of the free scientific research of the country is now indebted to support from the State through grants to the Universities, administered without any trace of detailed Government control.
While, therefore, the existing mechanisms for the support of science by the State are doubtless susceptible of improvement at one point or another, I find no reason to fear any threat to the freedom of science from them, or from any natural development on those lines. Nor do I fear it from a wider use of the organized application of science and scientific method to problems of public welfare; nor, again, from a more effective access of scientific knowledge to those responsible for government. A year ago Sir William Bragg told the Society of the formation of the Scientific Advisory Committee to the W ar Cabinet, under the chairmanship of Lord Hankey, with the President and two Secretaries of this Society as members ex officio. The representation of the Society has, indeed, been strengthened since then, and in a manner most welcome, by the fact that, though I have succeeded him ex officio, Sir William Bragg still gives his wisdom and experience to the work of th at Committee, as an extra member.
There is one direction, however, in which I do find some reason to fear for the freedom of science. If science should become entangled in con troversial politics, through the over-eagerness of its advocates and cham pions to invoke the sanction of science, or to claim its potentialities, in support of any special political doctrine, then indeed I believe th a t the threat to its freedom might become a real danger. Let there be no mis understanding of my meaning. I am not abusing the privilege of this Chair by using ' controversial5 as an epithet, to be applied to political opinions which I do not happen to share. I see danger if the name of science, or the very cause of its freedom, should become involved as a battle cry in a campaign on behalf of any political system, whether its opponents would describe it as revolutionary or reactionary. If science were allowed thus to be used as a weapon of political pressure, it would be impossible to protect science itself eventually from the pressure of sectional politics. If th at should happen the dangers are, I believe, beyond dispute-the danger, for example, th a t fundamental researches, having no immediately practical appeal, would be allowed to fall into arrears through relative neglect; or the danger th at the rigid standards of true science would be relaxed, by allowing the convenience of results for policy or for propaganda to enter into the assessment of their validity as evidence. This Society, with its firm and unbroken tradition of complete aloofness from political controversy, may still find it an im portant p art of its function, to keep watch and, if necessary, to stand without compromise, for the right and the duty of science to seek the tru th for its own sake, in complete freedom from any kind of extraneous influence. I hope, indeed, th at there will never be need thus to invoke our tradition, in order to protect the freedom and the integrity of science from the enthusiasm and the advocacy of any of its friends.
Awards of M e, 1941
The Copley Medal is awarded to Sir Thomas Lewis.
Lewis's life's work, still in vigorous progress but for interruption by war duties and war conditions, has been the application of precise and con trolled methods of experimental research to problems of Clinical Medicine. This has enabled him to achieve a detailed analysis of abnormalities of function produced by disease, injury, or hereditary defect; and so far his attention has been centred upon the circulation of the blood and its dis orders. Being attracted through the work of the late Sir James Mackenzie to the study of abnormal rhythms of the human heart-beat, Lewis recog nized, about 1908, the great opportunity for a closer investigation of them offered by the then recent introduction of the string galvanometer by Einthoven. W ith its aid Lewis had soon made a number of clinical and laboratory studies, such as those in which he finally identified auricular fibrillation as the cause of a particular kind of complete irregularity. He was thus led to undertake, and to extend, with a succession of collabo rators from many countries, the remarkable series of investigations, carried through in logical sequence between 1910 and 1923, in which he passed from the laboratory to the clinic and back again as the occasion demanded. I t is fitting th a t special mention should here be made of the series of experimental studies published in our own Philosophical Trans actions from 1914 to 1916, and presented in brilliant summary by Lewis in his Croonian Lecture to the Society in 1917. In these were traced, with an astonishing precision of measurement and timing, the point of origin and exact course of the rhythmical waves of excitation and contraction in the normally beating heart of the dog, and, finally, for comparison, in the hearts of other classes of vertebrate animals. Considered by itself, this work ranks as one of the outstanding achievements of experimental physio logy in our times, and it has given to physiology a large part of its present detailed knowledge of the nature of the heart-beat. For Lewis, however, its greater importance lay in giving to clinical medicine the background for an accurate picture of disturbances of the normal mechanism, there with a new security of diagnosis and prognosis in dealing with disordered actions of the heart, and ultimately a rational basis for their treatm ent. A new phase of cardiological thought and practice spread rapidly from Lewis's clinic round the world.
Meanwhile he had begun in 1917, and was to maintain with a series of collaborators for more than another decade, a separate series of investiga tions, dealing by direct experiment with the blood vessels of the human skin. Thus were elucidated the means by which the resistance of these vessels to the flow of blood is maintained and varied, including their complex reactions to chemical substances akin to histamine, which he proved to be released from the cells of the epidermis by injurious or irritant stimuli. These methods of investigation were later developed and extended to vascular disorders of the limbs, and the experiments of still more recent series have dealt with pain and functional defects in muscles and nerves, due to interruption of the blood supply. A part from the separate accounts of items and stages of these lines of research, as com pleted, in papers which have issued from his departm ent in steady sequence, Lewis has assembled and discussed the results, in their appropriate con nexions, in a succession of comprehensive monographs. He has been the inspiring leader of a group of younger workers in Clinical Research as an ex perimental science, has founded a Society for such studies and has devoted to their use a Journal which he had started with a more limited scope.
The work of Thomas Lewis, which we honour to-day with the highest recognition in the gift of the Royal Society, is renewing and carrying forward, with a special directness, the great tradition which William Harvey created, before this Society was founded.
A Royal Medal has been awarded to Professor E dward Arthur Milne.
Milne is distinguished for his work on planetary and stellar atmospheres, on the internal constitution of the stars, and on the theory of relativity. An early paper on various properties of the earth 's atmosphere, up to high levels, led later to a valuable improvement of the theory of the escape of planetary atmospheres by the passage of the faster moving molecules out of the range of the gravitational fiold. Thence he passed on to a long series of investigations on radiative equilibrium and the theory of the atmospheres of the sun and stars.
Next, partly in collaboration with R. H. Fowler, he improved and ex tended Saha's theory of the absorption lines in stellar spectra, obtaining a relation between the maximum strength of a line and the mean pressure and temperature in the atmosphere. Afterwards Milne generalized this theory, providing a rational foundation for the astronomers' empirical method of determining stellar parallaxes from the spectra.
Later he considered the equilibrium of the calcium chromosphere of the sun, and also discovered a method by which outward moving atoms capable of absorbing radiation in the region of the chief absorption lines can be accelerated and pass beyond the range of the sun's attraction, attaining a limiting speed of about 1000 miles a second. This theory also has an application to ' new ' stars.
Milne then considered the deeper layers of the atmosphere (e.g. in the case of the sun, the photosphere), which in 1929 he took as the subject of his valuable Bakerian lecture. He has also given a theory of the structure of sunspots and of the circulation associated with them.
In 1929 he began a new series of researches on the radiative equilibrium of gas spheres, designed to improve the theory of the internal constitution of the stars. His work in this field was specially im portant in focusing attention on the properties of degenerate matter.
In 1932 Milne began an altogether different series of investigations, bearing on the largest topics of astronomy and cosmogony, and providing an alternative to the general theory of relativity developed by Einstein and his followers. He has made a valuable analysis of the concept of time, and his kinematical theory of gravitation has some promise of a possible extension to include also electromagnetism.
Milne's later work has been the subject of much controversy: but the originality and boldness of his attack seem certain to promote our under standing of these great problems, and to open up fresh views and methods of approach to them.
A Royal Medal is awarded to Professor Ernest Laurence K ennaway.
Kennaway is the director of the Chester B eatty Research Institute of the Royal Cancer Hospital, and has been engaged for the past twenty years in investigations on the production of cancers by the continued effects of chemical agents. The long known liability to skin cancer of men whose work involves regular contact with soot, coal tar, or pitch, and the more recently demonstrated production of such cancers in animals by painting the skin with tar, had raised the question whether a specific, chemical agent was concerned, or only a sufficiently persistent irritation. The fractionation of coal tar, in search of a substance revealing its action only after tedious months of experiment, was an undertaking to daunt any but a courageous and devoted investigator. Kennaway embarked on this unpromising quest, and after years of patient and tenacious labour the fluorescence studies of his co-workers Mayneord and Hieger made it possible to isolate a pure substance from ta r with intense carcinogenic activity, and ultimately to identify it as benzpyrene. This identification and its confirmation by synthesis were due to J. W. Cook. Meanwhile, the observation th a t active fractions of the tar had ultraviolet fluorescence spectra resembling those of hydrocarbons of the phenanthrene type led to the testing of various compounds of this nature. The first of these was a dibenzanthracene, which had been synthesized by Clar, and this was found to be carcinogenic. Substances of still greater activity have since been obtained, and some of these have a close structural relationship to naturally occurring sterols. A characteristic nuclear ring-complex thus, surprisingly, provides a link of structural community between these carcinogenic agents and a number of natural substances having intense but widely different biological activities-the D vitamin, a number of hormones concerned with sexual functions, and the highly toxic but remedially im portant glucosides of the digitalis series. One of the most fascinating chapters in organic and biological chemistry has been opened. Identification of these provocative agents does not tell us how they act, and the causes of seemingly spon taneous cancers remain as yet obscure. I t cannot be doubted, however, that, when further advances of knowledge enable a correct account to be written of the nature and mode of origin of the malignant tumours, the pioneer work of Kennaway and his able group of co-workers will provide one of the im portant chapters. Dakin began his researches in the field of biochemistry early in the present century. At th a t time, in comparison with knowledge of the end products of metabolism, relatively little was known about the chemical activities of the living cells of the animal body. His work has made very im portant additions to knowledge of the intermediary changes produced by these activities, and also of the chemical structure of natural com ponents of the tissues.
One side of Dakin's work has dealt with enzymes of the animal organs. He was the first to show th at such an enzyme will attack a t different rates the two optical isomers in a racemic mixture. W ith Kossel he discovered the enzyme arginase, with its im portant role in the production of urea from arginine. Later he discovered the enzyme glyoxalase, the wide distribution of which in the tissues must indicate some im portant though still undefined function in carbohydrate metabolism.
In connexion with the intermediary metabolism of fatty acids, Dakin produced the first convincing evidence for oxidation at the /i-carbon-atom as the first stage of their utilization by the body, and showed th a t this type of oxidation can even be reproduced in vitro by the action of hydrogen peroxide. D akin's work on the chemistry of the proteins has included a method of partial racemization, bringing subtle differences of molecular pattern into view, which could be related to specific antigenic differences. He also introduced a method of separation which enabled new hydroxyaminoacids to be recognized, and raised much nearer to unity the proportion of a protein-molecule accounted for as known amino-acids. At a wide interval of years, Dakin has made two notable contributions to the chemistry of hormones. In 1905, he was responsible for the first published artificial synthesis of a hormone, adrenaline. In 1936 he described the isolation from liver of a substance which is, a t least, a principal factor in the im portant effect of liver extracts on pernicious anaemia.
Working in France during the war of 1914-18, Dakin introduced the use of a buffered hypochlorite solution for irrigating infected wounds. Later, on a ship bringing the sick and wounded from Gallipoli, he made a similar solution by direct electrolysis of sea-water. Another war is reviving the use of such preparations to meet the same and other needs.
Though Dakin has worked in a private laboratory, with but rare col laboration and no pupils, his work has exercised a wide and powerful influence on the growth of biochemistry and on the strengthening of its links with organic chemistry.
The H ughes Medal is awarded to Professor N evill F bancis Mott.
Early in his career M ott's work in the field of atomic collisions attracted widespread attention. He was the first to show th at Rutherford's scatter ing law holds in quantum mechanics, and to give an accurate theory of the effect of symmetry in scattering problems. When he took up his present post as Professor of Theoretical Physics at Bristol, he abandoned this subject for that of the theory of metals and alloys. W ithin a few years he was recognized as one of the leading international authorities in this field, to which he contributed a number of important papers on electronic bands in metals and on the electrical conductivity of alloys and its temperature coefficient. In establishing a close association between theoretical and experimental workers he has no superior. He has also contributed to the important problem of metals under strain ; under his direction Fuchs has calculated the elastic constants of certain metals and obtained good agree ment with known values.
Later he turned to semi-conductors and insulators, throwing light on the physical processes involved in the formation of oxide films, and in the electrical conductivity which can be induced by various means in polar crystals. His theory (with Gurney) of the formation of the latent image in a photographic emulsion has found general acceptance, and has stimulated fresh experimental work in research departments of the industry.
This striking record of published work was achieved between 1928 and 1939.
When war broke out Mott found th a t his activities as a quantum physicist had no direct application to the war. I t is a tribute to his versatility and flexibility of mind th a t he could turn so quickly to a new field in classical physics, and make im portant contributions to the practical problem in connexion with which he now holds an im portant post.
